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e Mobiles and calculators are not allowed in this exam.

e Provide all necessary steps required in the solution.
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3 8
4 10
5 13
Total 51
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Q1: (2 + 7 points) (a) Define simply connected domain.

(b) State the Cauchy’s integral theorem and use it to evaluate

Je

Q2: (4 + 7 points) (a) Use Cauchy’s integral formula(s) to evaluate

3
3

/ L,de,
|z|=2 2(z — 1)

(b) State and prove Cauchy’s inequality.

1

24

1dz, where C is the circle 22 + (y — 1) = 1.

Q3: ( 8 points) State the maximum modulus theorem and use it to find the maximum
value of |(2% + 3z —1)] in the disk |z] < 1.

(cyh

Q4: (5 + 5 points) (a) Fnd the radius convergence of the series Y “—/—(z —1—1)*. Also,
k=1

find a domain in which convergence absolutely holds.

8

(b) Find an explicit formula for the analytic function f(z) that the Maclaurin expansion
k‘2
1

2% (Write all steps).
k

Q5: (5 + 8 points) (a) Let f(z) = 3. & 2F Compute o1 %dz,
k=1
(b) Compute the first four terms in the Taylor series of f(z) = %if)l about zp = 0. Also
z

, compute the coefficient of the 2! term in the Taylor series of f(z) about 0.



